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ABSTRACT
A Description of Physical Activity 
Opportunities at Child Care 
Centers in Southern 
Nevada
by
Holly Schneider
Dr. Doris L. Watson, Examination Committee Chair 
Associate Professor of Sports Education Leadership 
University of Nevada, Las Vegas
The increasing incidence of childhood obesity in preschool children places them 
at risk for related chronic health issues. Physical activity contributes to better health, and 
understanding physical activity opportunities for preschool children may help address the 
obesity epidemic. The purpose of this study was to describe the physical activity 
opportunities of 3-5 year old children in Southern Nevada. Surveys were distributed to 
child care centers (n=84) to determine the amount of time accumulated in structured 
versus unstructured play, outdoor versus indoor play, and moderate to vigorous physical 
activity (MVPA), and what equipment and facilities were available to children. 
Descriptive statistics from the surveys revealed 3-5 year old children accumulated 60 
minutes or more in outdoor free play, while less than 60 minutes of structured outdoor 
play and MVP A were reported. Similarly, children accumulated 60 minutes or more of 
indoor free play, while less than 60 minutes accumulation of structured play and MVP A
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were reported. Checklist items also provided information regarding indoor and outdoor 
equipment provided during play time.
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CHAPTER 1 
INTRODUCTION
Research in recent years has focused on the health benefits of physical activity for 
adults and adolescents. The focus on physical activity research for children from infancy 
through preschool has been studied less frequently, but clearly with the propensity for 
obesity and related chronic diseases (e.g. diabetes, coronary artery disease) to develop at 
much younger ages, there is a necessity for such research. The number of children ages 6- 
19 classified as overweight has tripled over the past 25 years, and when looking at a 
broader spectrum (2-19 years), 17.1% were classified as overweight (Ogden, Flegal, 
Carroll, & Johnson, 2002). It is well documented that regular physical activity may 
reduce the risk for a number of chronic diseases, promote maintenance o f overall well­
being, and support continued weight control (USDHHS, 1996; USDHHS & USDA, 
2005). Considering the inherent risks associated with sedentary behavior and the alleged 
benefits of physical activity, it seems appropriate to monitor physical activity behaviors 
and opportunities at the preschool level.
The National Association for Sport and Physical Education (NASPE) exclusively 
sets standards for sport and physical education for individuals of all ages. Relative to the 
preschool population, NASPE has set specific physical activity guidelines for children 
from birth to 5 years of age. NASPE refers to preschoolers as children between the ages
of three to five years (NASPE, 2002). The guidelines set forth by NASPE for 
preschoolers indicate that they should participate daily in a minimum of 60 minutes of 
structured physical activity, as well as 60 minutes of unstructured physical activity, with 
no more than 60 minutes spent being sedentary each day. It is also noted that the activity 
the preschoolers engage in should facilitate progress toward more complex movement 
skills (NASPE, 2002).
The organization responsible for guiding standards for early childhood 
professional preparation and preschool accreditation is the National Association for the 
Education of Young Children (NAEYC). NAEYC provides guidelines to support the 
overall development o f children in the care of preschools and outlines specific outcomes 
in the area o f physical activity. NAEYC expects schools, for accreditation purposes, to 
foster physical activity and physical education experiences that are developmentally 
appropriate, create opportunities for movement and manipulation skills, encourage 
mature patterns of motor skills and competence in movement, and enable children to 
enjoy physical activity (NAEYC, 2001). Unfortunately, there are no federal or state 
mandates requiring preschools or child care centers to acquire such accreditation. Further 
compounding the need for research addressing physical activity opportunities at 
preschool and child care centers is the estimated 57% of children (infants to age 6) in 
some form of child care as of 2005 (Federal Interagency Forum on Child and Family 
Statistics, 2006) and the approximately 80% of children with working mothers spending 
nearly 40 hours per week in child care arrangements (Story, Kaphingst & French, 2006).
In review, there has been both an increasing risk and prevalence for children to be 
overweight. Ogden and colleagues (2002) found nearly a 4% increase in risk for
overweight 2-5 year old children. Although guidelines have been developed by 
associations such as NASPE and NAEYC to support the physical development of 
children in preschool and child care settings, little is known about the opportunities 
actually afforded to children in these settings. Considering the large proportion of 
families utilizing child care services, the investigation o f physical activity opportunities 
within these settings appears warranted.
Purpose of the Study 
The purpose of this study was to describe the physical activity opportunities 
preschool children receive in structured and unstructured indoor and outdoor play time at 
licensed preschools/centers, home child care centers, and state/federally funded child care 
centers (e.g. Head Start) in the metropolitan Las Vegas area including Henderson.
Research Questions
Seven research questions that guided this study: (1) How many minutes daily does 
each child care center allot to outdoor play; (2) During outdoor play, how many minutes 
do the children spend in Moderate to Vigorous Physical Activity (MVPA); (3) 
Approximately how many minutes daily are children spending in structured outdoor play 
versus unstructured outdoor play; (4) How many minutes daily does each child care 
center allot to indoor play; (5) During indoor play, how many minutes do the children 
spend in MVP A; (6) Approximately how many minutes daily are children spending in 
structured indoor play versus unstructured indoor play; and (7) What kind o f equipment 
and facilities are available for children at the child care centers?
Research Hypotheses
Research Question 1: Hypothesis 
It was hypothesized that on average, the child care centers would allot less than 
120 minutes a day to outdoor physical activity. NASPE (2002) recommends a combined 
minimum of at least 120 minutes structured and unstructured physical activity.
Research Question 2: Hypothesis 
Drawing from the results o f Trost, Sirard, Dowda, Pfeiffer and Pate (2003), it was 
hypothesized that the majority o f children would spend less than 50% of outdoor time in 
MVPA.
Research Question 3: Hypothesis 
It was hypothesized that the children would spend more than 50% of their outdoor 
time in unstructured play.
Research Question 4: Hypothesis 
Based upon the unique environment of Las Vegas, it was hypothesized that more 
than 50% of the play time would take place indoors.
Research Question 5: Hypothesis 
Considering possible space and equipment constraints while indoors, it was 
hypothesized that the majority of children would spend less time in MVPA indoors than 
they will outdoors.
Research Question 6: Hypothesis 
It was hypothesized that the children would spend more than 50% of their indoor 
play time in structured play.
Research Question 7: Hypothesis 
It was hypothesized that there would be more physically active promoting 
equipment and facilities found outdoors than indoors, however there was no hypothesis 
as to the extent o f equipment or facilities that would be available across child care 
centers.
Definitions
Definitions for terms that may need further clarification are listed alphabetically
below.
Accelerometers
Accelerometers are motion sensors that assess and record quantity and intensity of 
movement, which can then be processed on a computer (Berlin, Storti & Brach, 2006). 
Accelerometers may be worn on the waist, wrist or ankle, and can vary in cost from 
$600-1,200 (Berlin, Storti & Brach, 2006). Accelerometers can measure movement in 
one plane, uniaxial; two planes, biaxial; or three planes, triaxial (Berlin, Storti & Brach, 
2006).
Child Care Center(s)
With a broad spectrum of services offering provisions for preschool age children 
such as family day care centers or home child care services, preschools, and federally or 
state funded centers such as Head Start, we will refer to all of these services under the 
category o f child care centers.
MVPA
For the purposes of this study, Moderate-to-Vigorous-Physical-Activity (MVPA) 
will be operationalized as activities that cause a child to breathe hard or sweat. Harro 
(1997) used a similar definition, and noted that the intensity of MVPA ranges in MET 
values o f 5 to 9 and should raise the heart rate to at least 140 beats per minute.
Pedometers
Pedometers are motion sensors that measure the number of steps taken and can 
vary in cost from $10-200 (Berlin, Storti & Brach, 2006). They are comparable in size to 
accelerometers and are generally worn on the waist.
Skinfolds
Skinfolds are used as an estimated measure o f body composition to determine an 
individual’s percentage o f fat composition. There are seven skinfold sites to obtain 
measurements from including: chest, axilla, triceps, subscapula, abdomen, suprailium, 
and thigh. The percent fat determined from skinfold measurements is an indirect measure 
of body composition based upon comparisons to underwater weighing (Jackson & 
Pollack, 1985).
Structured Play
Structured play will be defined as teacher organized and led physical activities 
that take may place indoors or outdoors, with or without equipment. This definition is 
aligned with the definition of “teacher arranged” used by Brown et al. (2006).
Unstructured Play
Unstructured play will be defined as physical activity that may take place indoors 
or outdoors, with or without equipment, and is characterized by the absence of teacher
instruction for physical activities or games. As such, it is anticipated that during 
unstructured play, children will be free to choose the activities they engage in.
CHAPTER 2
REVIEW OF LITERATURE 
The following is a review of literature relative to preschool children’s physical 
activity behaviors. First, an examination of what is known about the physical activity 
behaviors of preschool children will be discussed. Following the discussion of preschool 
physical activity behaviors will be a review of standards guiding professional 
development for child care centers. Finally, research instruments used to investigate 
preschool children’s physical activity will be discussed. It may be necessary in some 
cases to review studies with older children or adolescents as research including preschool 
participants is lacking.
Physical Activity Behaviors of Children 
The staggering increase of children classified as overweight in recent years lends 
support to the importance to evaluate their physical activity behaviors as early as the 
preschool years. Results from a study monitoring differences between overweight and 
non-overweight preschool children’s physical activity behaviors support the notion that 
decreased physical activity time may place overweight children at increased risk for 
additional weight gains (Trost, Sirard, Dowda, Pfeiffer & Pate, 2003). Similarly, an 8- 
year longitudinal study found physical activity to have a protective effect on body fat
gains from preschool to adolescence and the most active children were found to have 
much less body fat by the time they reach adolescence, further supporting the importance 
of physical activity from a very young age (Moore et al., 2003). This segment of the 
literature review will focus on what is known about preschool children’s physical activity 
behaviors and related factors affecting those behaviors.
Gender Differences
A review of literature on the physical activity behaviors o f 4-12 year old children 
during school play time indicates that boys tend to be more active than girls (Ridgers, 
Stratton & Fairclough, 2006). In an examination of preschool children, boys have been 
found to spend more time in moderate to vigorous physical activity than girls (Pate, 
Pfeiffer, Trost, Ziegler & Dowda, 2004). Also, girls have been found to spend more time 
in low-level activities and less time in light-to-moderate activities than boys (McKee, 
Boreham, Murphy & Nevill, 2005).
Although much of the literature points to boys being more active than girls, there 
are studies reporting results to the contrary. In studies conducted outside of the United 
States, girls have been found to be as active as or more active than boys. In a study using 
accelerometers to measure the daily physical activity of Portuguese children (n=22) ages 
8-10 years, the girls spent significantly (p<.05) more time in MVPA during recess than 
the boys (Mota et al., 2005). The girls’ participation in MVPA during recess was also 
found to contribute significantly more (p<.05) to the total amount of physical activity 
recommended by the international health-related physical activity guidelines (Mota et al., 
2005). In a study examining physical activity o f children ages 10-11 (5*’’ grade) and 13-14 
(8*’’ grade) from urban areas of Korea (n=79) and China (n=80), similar results were
found regarding gender differences (Yamauchi et al., 2007). Body mass index was 
measured for each child to differentiate between normal weight and overweight 
subgroups, and physical activity was measured using step counts from pedometers. No 
significant differences in physical activity levels or step counts were found between 
normal and overweight subgroups by BMI, however negative correlations were found 
between weight, BMI, or percent body fat vs. physical activity levels or step counts 
among Korean girls and Chinese boys (r= -0.32, -0.38, all p<.05). Physical activity levels 
were higher in the fifth grade boys and girls than their eighth grade counterparts (p<.05, 
p<.001). Girls in both grades also had higher (p<.05, p<.001) physical activity levels than 
boys (Yamauchi et al., 2007). Culture may play a role in the gender differences in 
physical activity found in these studies contradicting prevalent findings in the United 
States.
While culture may affect physical activity behavior as it relates to gender 
differences, data suggests that structured versus unstructured activity may also contribute 
to gender differences. Kelly et al. (2004) examined physical activity levels of 3-4 year old 
preschool children (n=78) during structured play. The structured play consisted of 
approximately 30-45 minutes of teacher-led play. Kelly et al. (2004) did not find any 
significant differences for gender and activity levels. In another study, Goodway, Crowe 
and Ward (2003) initially found preschool boys were outperforming girls in object 
control activities such as throwing, catching, kicking, striking and bouncing. However, 
after implementing a 9-week skill instruction program focusing on locomotor and object 
control skills the study found no significant differences between boys and girls for object 
control activities. The comparison group in this study was administered outdoor free play
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and did not receive formal skill instruction. The group receiving the skill instruction 
performed significantly better than the comparison group in locomotor and object control 
skills from pretest to posttest (Goodway et al., 2003). The implications of this study point 
to the possibility of eliminating gender differences while engendering skill competence in 
physical activity by planning structured activities for preschool children.
The possibility of eliminating gender differences in physical activity behavior via 
structured activity is exemplified in a study comparing physical activity levels of fifth 
grade students participating in structured fitness breaks and traditional recess breaks 
(Scruggs, Beveridge & Watson, 2003). Twenty-seven fifth grade boys (n=10) and girls 
(n=17) participated in morning recess (MR), lunch recess (LR) and structured fitness 
breaks (FB) across three days. MR, LR, and FB all took place outdoors during the month 
o f May while temperatures did not exceed 79 ° . The MR and LR took place on a black 
top surface inclusive of two basketball goals, two four-square courts, two hop scotch 
courses and equipment such as playground balls, jump ropes, basketballs and footballs; 
all o f which were available to 25 third grade and 25 fourth grade students in addition to 
the fifth grade students and were supervised by school staff. The FB utilized a 400 meter 
obstacle course using portions of the blacktop area, football field and mini-playground 
area, and was supervised by a physical education specialist.
In comparison to recess breaks, the fifth grade students engaged in more physical 
activity during FB with significantly higher percent moderate to vigorous heart rate 
(%MVHR; p=.0001), percent vigorous heart rate (%VHR; p=.0001), and steps/minute 
(p=.0001) as measured by heart rate monitors and pedometers. No significant gender by 
break period interaction existed, however, boys and girls differed significantly on %VHR
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(p=.006) and step/ minute values (p=.001). Boys had significantly higher steps/minute 
values during both recess breaks (MR, p=.001; LR, p=.003) and the FB (p-.016), and 
significantly higher %VHR values during the FB (p=.011). For all breaks, there were no 
significant gender differences for the measure o f %MVHR (Scruggs et al., 2003). While 
the boys in this study tended to participate at higher intensity physical activity levels, the 
overall engagement of boys and girls in more physical activity during the structured FB 
than the unstructured recess breaks provides promising support for the notion that the 
physical activity gap between boys and girls can be reduced in structured physical 
activity settings.
Child Care Environment
While structured versus unstructured activities may affect physical activity 
differences by gender, the child care center has a role in affecting physical activity as 
well. In one study, the type of preschool attended accounted for considerable variance in 
physical activity o f preschool children, meaning the characteristics of the preschool may 
have had greater impact on activity levels than the child’s personal characteristics such as 
gender or race (Pate et ah, 2004). The characteristics of each preschool were not defined 
in the aforementioned study other than the categorization of being either church, private 
or Head Start (Pate et ah, 2004).
In an investigation of playground markings on children’s physical activity 
behavior, Stratton and Mullan (2005) found promising results. In an effort to improve 
time spent in moderate to vigorous physical activity (MVPA) and vigorous physical 
activity (VPA) of 4-11 year old boys and girls (n=99) during recess, four British schools 
were recruited to have their playgrounds painted in fluorescent colors with various
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shapes, animals, games, targets and sport-related markings over the summer break. Four 
additional schools served as control groups. Four weeks of baseline data were collected 
prior to the playgrounds being painted, then four weeks of continuous data were collected 
at intervention and control schools. Data collection took place at morning, lunch and 
afternoon recesses on three separate days in the same week using heart rate monitor data 
at 50% and 75% threshold to represent MVPA and VP A respectively. Generally morning 
and afternoon recess lasted 15 minutes, while the lunch recess was an hour. Three two- 
way ANCOVAs (sex by time, group by time, and age by time) were conducted to 
determine main effects and interactions for MVPA and VP A. Stratton and Mullan (2005) 
reported a significant interaction with the intervention group showing an increase in 
MVPA from 36.7% to 50.3% of playtime while the control group’s MVPA declined from 
39.9% to 33.4%. A significant interaction was also reported for VP A with the 
intervention group increasing from 7.9% to 12.4% while the control group remained a 
stable 8.0%. A limitation to this study acknowledged by Stratton and Mullan (2005) is 
that the sense of novelty may have influenced physical activity levels at the intervention 
schools, and over time there may be risk for decreased enthusiasm. As a result, Stratton 
and Mullan (2005) suggest re-painting playgrounds to continue to spark interest, which 
may become costly for schools. Nonetheless, the short-term results of the playground 
markings support the notion that the environment can affect MVPA and VP A of children, 
however tracking studies may be necessary to determine long-term effectiveness.
With the aim of investigating the effects of playground marking intervention on 
physical activity levels overtime, Ridgers, Stratton, Fairclough and Twisk (2007) 
replicated Stratton and Mullan’s (2005) study. Children (n=470) from 26 elementary
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schools in England were recruited to take part in this study. Fifteen schools that were 
chosen were granted resources to redesign the playground following the sporting 
playground zonal design (Stratton & Ridgers, 2003). This design split the playground into 
3 zones: a red sports area, a blue multi-activity area, and a yellow quiet play zone which 
were relative to the physical activity and social behaviors desired in each zone (Ridgers et 
a l, 2007). The schools received soccer goal posts, basketball hoops and fencing around 
the red sport zone and seating in the yellow quiet zone. It is unclear what, if  any, 
structures or equipment were provided for the blue multi-activity zone. The remaining 11 
schools served as a control group and did not receive the playground redesign. Heart rate 
monitors and accelerometers were used to assess the children’s physical activity. Similar 
to Stratton and Mullan (2005), heart rate thresholds of 50% and 75% were used to 
represent MVPA and VP A. Accelerometer count cutoffs were set at 163-479= moderate 
intensity, 480-789= high intensity, and >790= very high intensity. All students wore the 
heart rate monitors during data collection, however 298 wore the accelerometer in 
addition to the heart rate monitor during morning, lunch and afternoon recess. Baseline 
data were collected between July 2003 and March 2004, with follow-up measures at 6 
weeks and 6 months after the intervention.
Data from the heart rate monitors indicated that children at the intervention 
schools had higher levels of MVPA (4%) and VP A (2.4%) than children in the control 
schools (p<.05). Furthermore, the intervention appeared to have a stronger affect on 
children who were less active at baseline (MVPA, p<.05; VPA, P<.10). The 
accelerometer data were consistent with the heart rate data, showing intervention children 
engaged in 4.5% and 2.3% more MVPA and VPA than the control school children
14
(p<.05). Additionally, the intervention affect was found to be stronger with younger 
children (p<.05) and the intervention affect also strengthened across time for MVPA and 
VPA (p<.10, and p<.05 respectively) (Ridgers et ah, 2007). The results from this study 
support previous data (Stratton & Mullan, 2005), and the notion that playground design 
may improve children’s engagement in MVPA and VPA over time.
Aside from playground markings, the physical qualities of the outdoor playground 
environment on physical activity behavior have also been investigated. Boldemann et al. 
(2006) measured the step counts of 4-6 year old children (n=197) from 11 preschools in 
Stockholm county, Sweden. Along with step counts ambient UV radiation was measured 
and the outdoor environments were assessed for play potential. The outdoor 
environments were rated on outdoor area, trees and shrubbery, and integration of play 
structures with shrubbery. Higher scores for the environment ratings were more favorable 
than low ratings in terms o f play potential. The results indicated an increase in step 
counts by 20% for a high environment score. Also notable is the finding that high scoring 
outdoor environments showed lower UV fractions: that is, less exposure to UV rays 
during play for children in these environments. These findings reflect the impact that 
outdoor environments can have on both physical activity behaviors and UV exposure. 
Boldemann et al. (2006) recommend adding play structures with built in shade where 
adjustments to the natural environment are not viable. In addition, children should have 
access to ample play space with trees and shrubbery.
A study conducted in Australia examined associations between children and 
parents’ perceptions of the local environment and overweight and obesity measures of 5- 
6, and 10-12 year old children (Timperio, Salmon, Telford & Crawford, 2005).
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Participants were recruited from 19 high and low economic status schools in Australia 
with a total o f 291 families o f 5-6 year olds and 919 families o f 10-12 year olds 
participating. Each child’s height and weight were measured to take their Body Mass 
Index (BMI) and determine their weight status. Survey measures were used to assess 
parent’s perceptions o f neighborhood access to parks, playgrounds, schools and 
additional destinations via walking, as well as perceptions generally pertaining to safety 
in their local neighborhood. Survey measures were also used to assess the 10-12 year old 
children’s perceptions o f their local neighborhood. Some o f the issues addressed in the 
surveys included traffic and road safety, strangers, sport facilities, public transportation, 
as well as identifying structures such as playgrounds or sport facilities within walking 
distance.
The results indicated 21.2% of all the children sampled were overweight and 
6.1% were obese. The proportion of children classified as overweight and obese was 
greater in the 10-12 year old children than the 5-6 year old children. A greater proportion 
of parents of 10-12 year olds reported perceived access, within walking distance, to parks 
playgrounds (p=.387) or schools than did parents of 5-6 year olds (p<.001). Most parents’ 
perceptions o f the local neighborhood highlighted concerns o f stranger danger and road 
safety. More than half o f the children (10-11 year olds) reported concerns about stranger 
danger. The only significant comparison found for child weight status and perceptions of 
the local neighborhood was that children o f parents indicating concerns o f heavy traffic 
in the local neighborhood were 40% more likely to be overweight or obese than other 
children (adjusted odds ratio= 1.4, p^.05). The results did not indicate a relationship 
between perceptions of the local neighborhood and overweight or obesity in 5-6 year
16
olds, however the implications of the relationship between road danger and incidence of 
overweight and obesity by adolescence suggests as children age there may be indirect 
influences on their physical activity behavior. Provisions for safe travel through 
children’s local neighborhoods to activity promoting destinations should be considered in 
future research (Timperio et al., 2005).
Child Care Standards 
The professional preparation of child care providers as well as mandates 
governing child care sites undoubtedly play a role in the child care environment and in 
the provisions for physical activity. According to data collected in 2005, child care 
centers have a broad reach with approximately 57% of children from infancy to age 6 
receiving some form of child care (Story, Kaphingst & French, 2006). While preschool 
and child care centers may be regarded as preparatory learning sites for young children, 
most o f these sites are regulated by State Departments of Health or Social Services and 
not the Department o f Education (McCarthy, Cruz, & Ratcliff, 1999). While the 
Department o f Education is not involved with development of these services, the 
National Association for the Education o f Young Children (NAEYC) provides standards 
for professional preparation and the accreditation of early childhood programs (NAEYC, 
2001). Core standards developed by NAEYC guiding professional preparation include;
1. Promoting Child Development and Learning
2. Building Family and Community Relationships
3. Observing, Documenting, and Assessing to Support Young Children and Families
4. Teaching and Learning
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a. Connecting with children and families
b. Using developmentally effective approaches
c. Understanding content knowledge in early education
d. Building Meaningful curriculum
5. Becoming a Professional (NAEYC, 2001, p. 30).
In addition to many other content areas, physical activity and physical education 
are addressed by NAEYC, with the expectation that early childhood professionals will 
provide developmentally appropriate physical activity and physical education 
experiences. While it is commendable that the physical activity and physical education 
guidelines developed by NAEYC emphasize motor development, there is an absence of 
health-related outcomes associated with these standards (NAEYC, 2001). As well as 
guiding professional development, NAEYC sets standards for accrediting child care 
programs. While there are provisions regarding the protection and maintenance of 
children’s health, the development of explicit measures such as the quality and quantity 
of physical activity appear to be neglected (NAEYC, 2005).
Although it has been indicated that the National Association for Sport and 
Physical Education (NASPE) has worked with NAEYC to provide outcomes or 
indicators which support quality physical education and physical activity, it will likely 
take more than the efforts of these two organizations to ensure that children receive the 
recommended quality and quantity of physical activity and physical education within the 
child care setting (D. Raynes, personal communication. May 4, 2007).
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Research Instruments 
A number o f instruments have been employed to investigate the physical activity 
behaviors o f preschool age children. This review will focus on what has been prevalent in 
the literature for studying the preschool population: direct observation, accelerometers, 
pedometers, and proxy surveys. Many studies focus on validating objective measures of 
physical activity, such as pedometry and accelerometry, using established direct 
observation systems as the standard (Fairweather, Reilly, Grant, Whittaker & Paton,
1999; Firm & Specker, 2000; Kelly et al., 2004; McKee, Boreham, Murphy & Nevill, 
2005; Reilly et al., 2003; Sirard, Trost, Pfeiffer, Dowda, & Pate, 2005). The three 
established direct observation systems that have been used for the preschool population 
and will be examined are (1) Children’s Physical Activity Form (CPAF; O ’Hara, 
Baranowski, Simmons-Morton, Wilson, & Parcel, 1989); (2) Children’s Activity Rating 
Scale (CARS; Puhl, Greaves, Hoyt, & Baranowski, 1990); and (3) The Observational 
System for Recording Physical Activity in Children-Preschool Version (OSRAC-P; 
Brown et al., 2006).
Children’s Physical Activity Form (CPAF)
O’Hara and colleagues (1989) validated the Children’s Physical Activity Form 
(CPAF) against heart rate measures of 8-10 year old children (n=36) during activities in 
physical education class. The observations took place on randomly selected days and 
students throughout February and March of 1985, 1986, and 1987. The CPAF consists of 
4 categories o f intensity (l=stationary, no movement; 2=stationary, limb movement; 
3=slow trunk movement; and 4=rapid trunk movement). Observers could check more 
than one category within a minute that the observed child exhibits within each category
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(e.g. the child sits while bouncing a ball in place- category!, then subsequently walks 
slowly across the room within that same minute- category 3) however the same category 
could be checked only once within a minute. The heart rate monitor was programmed to 
record 15 sec intervals, o f which every 4 consecutive intervals were averaged to 
determine the beats per minute (bpm). The intensity of activity calculated for each minute 
was broken down to proportions according to the categories checked within that minute. 
Activity points were assigned to each ordinal level o f movement (range o f points per 
minute= 60-240). For example, 3 categories of intensity checked would mean 20 seconds 
per intensity.
The average correlation between all the activity points and heart rate data 
collected were .641, with 34 of the 36 correlations showing significance (p<.05). A time- 
series analysis looking at heart rate in the immediate previous minute as the independent 
variable indicated heart rate in the immediate previous minute accounted for 61% of the 
variance across the 36 cases, with all but one case being significant (p<.05). Using the 
same analytic approach, results from the heart rate in the immediate previous minute and 
corresponding activity intensity points were found to account for 72% of the variance in 
heart rate data collected. O’hara and colleagues reported that the CPAF is a valid tool for 
observation of children’s physical activity behavior because as predicted when the coded 
activity category levels increased the heart rate values also increased. While the system 
was validated for 8-10 year old children, the CPAF has been used in later studies to 
measure preschool children’s physical activity behaviors (Fairweather et al., 1999; Kelly 
et al., 2004; Reilly et al., 2003).
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Children’s Activity Rating Scale (CARS)
The Children’s Activity Rating Scale (CARS) was developed to detect physical 
activity intensity in children and was calibrated using energy expenditure measurements 
(Puhl et al., 1990). The categories for CARS are similar to those described in CPAF with 
one additional category: 1= stationary- no movement, 2= stationary- with movement, 3= 
translocation- slow easy, 4= translocation-medium/moderate, 5= translocation- fast/very 
fast, strenuous. Each 3-4 year old child (n=192) was observed 10-12 hrs a day (1-4 times 
per year) by two observers in 2-hour alternating shifts. Like the CPAF, each activity level 
could not be coded more than once per minute, meaning a maximum of 5 levels of 
activity could be coded within one minute. To determine percentage of agreement, two 
observers completed 30 minutes of simultaneous, yet independent continuous observation 
of a given child on the observation day. Observer teams were randomly assigned 
throughout the year of the study. For calibration purposes, 25, 5-6 year old children 
participated. Investigators obtained each child’s height, weight and skinfolds. Their VO2 
and heart rate were measured using 8 activities to represent the 5 levels of the CARS 
system.
All levels recorded for each minute by one observer were compared to all levels 
recorded in the same minute by a second observer from simultaneous observation. 
Observers also completed a brief form following observations detailing the extent of the 
subjects’ reactivity to the observer and/or the equipment. VO2 and heart rate data were 
analyzed using a two factor (time by gender) repeated measures ANOVA. Percent 
agreements were calculated for 389 paired observations; mean percent agreement was 
84.1 +/-10.1%. No child reactivity problems were reported in 93.3% of the reports
21
submitted by observers. No significant gender differences were noted during any of the 
activity levels for VO2 or heart rate, however, significant differences were found between 
all CARS levels and VO2 (level 1, M=7.05 & 6.98; level 2, M=10.06 & 10.78; level 3, 
M-18.70; level 4, M=23.93 & 30.01; level 5, M=37.49 & 46.52; p<.05) making the 
CARS system viable for discriminating between various amounts of energy expenditure. 
Heart rates were also significantly different within CARS levels and were within 
expected ranges (level 1, M=89 & 94; level 2, M=116 & 112; level 3, M=126; level 4, 
M=141 & 162; level 5, M=183 & 208; p<.05). The results indicate that the CARS 
observation system can be used to reliably evaluate children’s physical activity behavior, 
and subsequently has been used to validate the use of accelerometers and pedometers as a 
physical activity measure for preschool age children (Finn & Specker, 2000; Hands, 
Parker & Larkin, 2006; Louie & Chan, 2003; McKee et al., 2005; Sirard et al., 2005).
Observational System fo r  Recording Physical Activity- Preschool Version (OSRAC-P) 
The OSRAC-P (Brown et al., 2006) was developed from two existing direct 
observation systems; CARS (Puhl et al., 1990) and Code for Active Student Engagement 
Revised (CASPER-II; Brown, Favazza & Odom, 1995). Data collection consisted of 5 
second observation intervals followed by 25 second coding intervals allowing 2 
observations per minute. Eight categories were developed to include children’s physical 
activity behavior as well as the contextual data related to that behavior. Four observers 
were trained over 3 days with an 80% agreement criterion. Inter observer agreement 
(10A) data were collected for 13% of the observations and were generally above .80, 
meaning the observers frequently reached agreement on independent and simultaneous 
recording and observation of the focal child. Much of the disagreement was found
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between the activity levels of 1 and 2 (stationary, and stationary with limb movement 
respectively). Interestingly, prompts for physical activity were so rare during 
observational segments it prevented calculation of a kappa statistic at times. Many times 
prompts did not occur, making it impossible to check agreement for that category.
Results from the preliminary data collected from 3 preschools showed that children 
spent most o f the observed time, approximately 80.6%-87.5%, in levels 1 and 2 
(stationary motionless, and stationary with limb movement). The time spent in level 3 
(slow, easy movements) was much less, approximately 8.6%-13.0%. Time spent in the 
combined levels 4 and 5 (moderate and fast movements) totaled even less than any of the 
other categories, approximately 1.8%-5.0%. Contextual data showed three commonly 
coded activity contexts: transition, snacks and nap time. Classroom contexts such as time 
out, teacher-arranged physical activity, music, and gross motor were much less 
commonly coded. Generally during outdoor observations commonly coded outdoor 
contexts were open space, fixed equipment, or ball and object play while time out, 
teacher-arranged physical activity, sand box, pool activities and games were rarely 
recorded. As for types of activities exhibited by the preschool children from the 3 
preschools, four stood out- sit and squat, lie down, stand, and walk.
The CPAF, CARS and OSRAC-P (respectively: O ’Hara et al., 1989; Puhl et al.,
1990; Brown et al., 2006) observation systems validly assess activity intensity levels of 
young children. An advantage to using the OSRAC-P over the CPAF and CARS is that it 
takes into consideration the contextual information related to the activity behaviors. Such 
contextual information is important to understand what is really taking place in terms of 
physical opportunity in child care settings.
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Accelerometers
Accelerometers are motion sensors that assess and record quantity and intensity of 
movement, which can then be processed on a computer (Berlin, Storti & Brach, 2006). 
Accelerometers may be worn on the waist, wrist or ankle, and can vary in cost from 
$600-1,200 (Berlin et al., 2006). Accelerometers can measure movement in one plane, 
uniaxial; two planes, biaxial; or three planes, triaxial (Berlin et al., 2006). The use of 
accelerometers to record physical activity has been recommended as it may present less 
participant burden due to their small size, may be more amenable for use in large studies, 
and is considered reliable to measure time spent in different intensity categories (Sirard & 
Pate, 2001; Berlin et al., 2006). An extensive amount o f literature reviewed here contains 
studies that validated the use of accelerometers in the preschool population.
Fairweather et al. (1999) conducted a study to examine the ability of the CSA 
accelerometer to measure physical activity in preschool children, to compare the CSA to 
the CPAF observation system, and to test placement of the accelerometer on output of 
physical activity levels. Fairweather and colleagues (1999) ran an initial test to determine 
differences between accelerometer placements on the output. Children (n=10) were 
randomly assigned to wear the CSA-7164 monitor on either the right or left hip for 8.5 
hours over 2 days. On the second day the monitor was placed on the opposite hip. Left 
and right hip counts were highly significantly correlated (r= .92, p<.01), however a paired 
t-test showed a significant difference between counts/min for hip placement (r = .79; left 
hip, M=629; right hip, M=598; p < .01). Fairweather et al. (1999) noted that the 
difference between right and left hip placements was close to the expected error found in 
a previous investigation of between instrument reliability, and although it was not frirther
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investigated the difference was postulated to have been related to right-left dominance. 
Fairweather et al. (1999) also mentioned in the literature that there is a tendency to use 
the right hip and advised standardization of hip placement in future studies.
Following the investigation of CSA placement on output, 11 preschool children were 
examined during a 40-50 minute structured play session using the CSA monitors and 
CPAF observation system. The CSA was programmed to record one minute epochs of 
activity simultaneous to the one minute epochs recorded by the observer using CPAF. 
Mean scores for the CSA monitor and CPAF were significantly positively correlated 
(r=.87, p<.01). As a result, Fairweather et al. (1999) concluded that the significant 
correlation found between the CSA monitor and CPAF system support the use of CSA 
monitors for assessing preschool children’s physical activity.
A second study comparing the use of accelerometers to the CPAF observation system 
was conducted by Reilly et al. (2003). Reilly and colleagues (2003) compared WAM- 
7164 accelerometer counts to Children’s Physical Activity Form (CPAF) to measure 
preschool children’s sedentary behavior. The study involved two parts: a validation study 
and cross-validation. The validation study involved observation of 3-4 year old children 
(n=30) for an average of 100 minutes. Results indicated sensitivity and specificity were 
found for the cut-off of <1100 counts/min, which indicates the category for sedentary 
behavior. To assess the sensitivity and specificity, cross-validation was conducted by 
observing 52 children for approximately 40 minutes using both the accelerometer and 
CPAF system. Mean sensitivity was 83%; specificity was 82%. Reilly et al. (2003) 
conclude that their establishment of a cutoff to validly measure sedentary behavior
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extends the use of accelerometers to measure both physical activity and inactivity of 
young children.
An additional study inspected the validity of accelerometers, the CSA/MTI 
WAM-7164 and the Actiwatch, using the CPAF as criterion (Kelly et al., 2004). This 
study examined within-child minute-to-minute correlations between the accelerometers 
and direct observation. Four observers used the CPAF which was synchronized with both 
accelerometers to allow for simultaneous measurement of 3-4 year old children (n=78) 
during structured play time. A significant correlation (r=.72, p<.001) was found between 
the mean counts/min for the CSA accelerometer and CPAF. Mean counts/min for 
Actiwatch and CPAF were not statistically significant (r=.16, p>.05), however, CSA and 
Actiwatch counts/min were significantly, positively correlated (r=.36, p<.OI). For within- 
child minute-to-minute correlations, significance was found between both accelerometers 
and the CPAF scores (CSA & CPAF, r=.52, p<.01; Actiwatch & CPAF, r=.55, p<.01). 
Kelly and colleagues (2004) suggest that the results for the Actiwatch imply poor ability 
to assess total physical activity while it appears to correctly assess minute epochs. The 
CSA monitor was determined to be more accurate at assessing total physical activity than 
the Actiwatch monitor when compared to the CPAF as criterion.
The use of accelerometers has also been validated using the CARS system as 
criterion. Finn and Specker (2000) compared 6 hours o f physical activity using the CARS 
observation system simultaneously with the Actiwatch accelerometer. Forty 3-4 year old 
children were observed in a child-care setting during a 6 hour period. Three-minute 
accelerometer counts and CARS scores were moderately correlated (.74). However, the 
results indicated a higher correlation between accelerometer counts and CARS scores for
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children who were more active. Significance was found between CARS scores and 
accelerometer scores. As a result, Finn and Specker (2000) recommend the use of the 
Actiwatch accelerometer for assessing preschooler’s physical activity.
A second study using the CARS observation system as criterion was conducted by 
Sirard et al. (2005). Sirard et al. (2005) focused on establishing count cutoffs for different 
physical activity intensity levels of 3-5 year old children and assessing the use of 
accelerometers as an objective measure in preschool settings. In the first phase, 
calibration, 3-5 year old children (n=16) wore Actigraph accelerometers while 
performing five structured activities (based upon the CARS activity levels) for 3 minutes 
each. In order to validate the established count cutoffs from phase one, children from a 
sample of 9 preschools (n=269) wore the Actigraph accelerometer on their right hip for 
up to 10 consecutive days at preschool. The CARS system was used as the criterion 
measure. Actigraph counts for each activity were significantly different with the 
exception of the two sitting categories. As a result, Sirard et al. (2005) successfully 
established count cutoffs for 3, 4 and 5 year olds which represent sedentary, light, 
moderate-to-vigorous, and vigorous physical activity using Actigraph accelerometers 
validated against the CARS observation system.
Of the five studies focusing on the use o f accelerometers for measurement of 
preschool physical activity behaviors, 3 used the CPAF observation system as a criterion 
measure, while 2 used the CARS observation system as a criterion measure. The studies 
support the use of accelerometers as a valid, objective tool to measure preschool 
children’s physical activity behaviors.
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Pedometers
Another useful tool for measuring physical activity behaviors is the pedometer. 
Pedometers measure the number o f steps taken and can vary in cost from $10-200 (Berlin 
et ah, 2006). Similar to accelerometers, pedometers are a recommended tool for their 
compact size, limited burden to the participant, and are relatively inexpensive compared 
to other methods (Sirard & Pate, 2001; de Vries, Bakker, Hopman-Rock, Hirasing & van 
Mechelen, 2006). In a review of motion sensors, Tudor-Locke, Williams, Reis, and 
Delores (2002) found a strong correlation between pedometers and accelerometers 
measuring one plane o f movement and varied correlations between self-report measures 
and pedometers. Overall, the findings o f Tudor-Locke et al. (2002) support the use of 
pedometers as a simple, inexpensive tool for physical activity research. What follows is a 
brief review of the limited research validating the use o f pedometry specifically for 
measuring preschool physical activity.
McKee, Boreham, Murphy, and Nevill (2005) validated the use o f the Digiwalker 
pedometer using the CARS observation system as criterion to assess preschool children’s 
physical activity. The 3-4 year old children (n=30) were observed for one-hour periods 
during normal preschool attendance. Children wore pedometers and were simultaneously 
observed using the CARS system. The results indicated a high correlation (r=.86) 
between pedometer counts and CARS scores, similar to the correlation (r=.74) found by 
Finn and Specker (2000) in their validation o f an accelerometer against the CARS 
system. The results o f the McKee et al. (2005) study support the use o f pedometry to 
measure children’s preschool activity as a non-invasive, inexpensive assessment.
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The CARS system was also used as a criterion measure for a comparative validity 
study of accelerometer and pedometer counts of preschool children (Hands et al., 2006). 
Simultaneous accelerometer and pedometer counts were collected from the 5-6 year old 
children (n=24) from 3 preschools while directly observing free play. Children were 
observed for 30 minutes over a period of 5 consecutive days. Counts from accelerometers 
were recorded for 10 second intervals to account for intermittent activity. Total step 
counts from the 30 minutes were collected by the pedometers. The CARS observation 
system was used to record children’s physical activity behavior from level 1-5. Behaviors 
were coded in 10 second intervals to correspond with accelerometer counts. Significance 
was found between all measures, with a strong correlation (.90) between pedometer and 
direct observation data, while accelerometer counts and direct observation scores had a 
more moderate correlation (.77). Post hoc analysis indicated that the accelerometer only 
detected significant differences between low active and moderate active groups, while the 
pedometer counts indicated significant differences between all activity groups. The 
authors assert that pedometers are a much better measure of physical activity of young 
children during free play than accelerometers.
The use of pedometers to assess the physical activity behaviors of 3-5 year old 
children (n=148) has also been investigated in Hong Kong (Louie & Chan, 2003). In this 
study, the CARS observation system served as a criterion for pedometer counts. Data 
collection took place across 3 preschools during a 25 minute physical activity class. The 
instructors at each preschool led the children in 5 minutes of warm-up and stretching 
activities which was followed by 20 minutes o f free play. The results indicated a 
significant correlation (r= 0.637, p< .01) between pedometer counts and CARS scores.
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There were also indications o f differences for age, gender and play space. Children aged 
4 and 5 were found to be more active than 3 year olds. In addition, the boys tended to be 
more physically active than girls. One o f the preschools had larger indoor and outdoor 
play space which resulted in significantly higher activity counts than the other two 
preschools. The younger children at the preschool with more play space showed higher 
activity counts than children of the same age at the other preschools (Louie & Chan, 
2003).
Each of the three pedometer studies reviewed used the CARS observation system as a 
criterion measure. In one study, pedometers were favored over the use of accelerometers 
(Hands et al., 2006), which is promising considering that pedometers tend to be less 
costly than accelerometers. Overall, results from these studies provide support for the use 
of pedometers as valid instruments for assessing physical activity in preschool children.
Survey Measures
Subjective measures such as surveys are typically used less to assess preschool 
children’s physical activity levels than direct observation and motion sensors for several 
reasons. Many surveys use a self-report measure of physical activity making the use of 
such instrument difficult with the preschool population due to cognitive limitations. In 
turn, surveys measuring preschool children’s physical activity levels may need to utilize a 
proxy report, completed by a parent or caretaker. Advantages to using surveys or proxy 
measures are that they are non-invasive, generally inexpensive, and less time consuming 
to administer and interpret (Oliver, Schofield & Kolt, 2007). There is limited research 
assessing children’s physical activity behaviors using the proxy survey method; however
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what follows will attempt to explain what is currently known regarding the use of said 
method.
Using multiple methods including parental report, Klesges, Haddock and Eck 
(1990) assessed the relationship o f physical activity with cardiovascular risk factors, 
obesity and blood pressure of children (n=222) ages 3-6. Klesges et al. (1990) used four 
parental reports to assess physical activity; (1) the hyperactivity score from the SNAP 
(Swanson, Noland and Pelham) checklist to assess nervous activity level (Swanson, 
Sandman, Deusch & Barren, 1983), (2) general activity from Dimensions of 
Temperament Survey which asked parents to rate the truth of statements for their child 
such as “I can’t stay still for long” (Windle & Lemer, 1986), (3) competitiveness from 
the Matthews Youth Test of Health was used to assess competitive activity o f children 
and required parents to determine how characteristic given statements are for their child 
such as, “this child works quickly, rather than slowly” (Matthews & Angulo, 1980), and 
(4) physical activity level from the Energy Balance Questionnaire of the Studies of 
Children’s Activity and Nutrition which asked parents to rate their child’s structured 
activities, leisure activities and aerobic activities in comparison to other children their age 
and gender (Klesges, Fulliton, Isbell, Eck, Hanson, 1989). The other methods of 
assessment used consisted of direct observation, and accelerometers for measuring 
physical activity, and anthropometric measurements represented by height and weight, 
skin-folds, blood pressure and heart rate. Only 5 associations between parental reports of 
physical activity and anthropometric measures were found to be significant. Klesges et al. 
(1990) found a significant negative relationship between the chest skin-fold and general 
activity and hyperactivity measures for boys (p<.05). Significant positive relationships
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were found between diastolic blood pressure and direct observation competitive factor, 
triceps skin-fold measurements for girls and direct observation competitive factor, and 
hip measurement and accelerometer data. Little correspondence was found between the 
physical activity measures and blood pressure, heart rate, or weight in the study. Klesges 
et al. (1990) state that despite the multiple methods used it is difficult to adequately 
measure physical activity for the preschool population. They also contend that although 
the study did not correlate physical activity with body fatness and blood pressure for 
preschoolers as has been found for adults in prior research, physical activity is still an 
important factor that can predict children’s physical activity patterns into adulthood.
In an effort to investigate the validity of multiple measures of children’s physical 
activity Noland, Danner, Dewalt, McFadden, and Kotchen (1990) conducted two studies 
as part of a larger longitudinal study. The first study examined the use of proxy reports by 
parents and teachers and interviews of preschool children (n-21) to predict the children’s 
observed physical activity at home and school while the second study examined the 
predictive validity o f a Caltrac accelerometer to assess preschool children’s physical 
activity. Both studies used the CARS observation system as criterion. For the purposes of 
this section, only the first study will be reviewed for its relevance to survey use.
Noland et al. (1990) videotaped approximately 5 children at a time in a playroom 
at the preschool site for 20 minutes, after which 2 observers independently scored the 
movement using the CARS system (Puhl et al., 1990). Two observers who alternated 
every other hour completed continuous 6 hour observations for 8 o f the children, which 
included time at home and preschool. O f the 6 hours of observation, typically half the 
time was spent at home and the other half at preschool. Researchers found varied ratings
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of the children’s activity levels from the parent and teacher survey measures. Parents 
tended to rate their children as more active than did the teachers. Conversely, the 
observations showed no significant differences between school and home. Neither parent 
nor teacher survey predicted activity levels for the 20 minute free play or the 6 hour 
home/preschool observation. The interviews with children which used preference tasks 
(active versus sedentary behaviors) predicted activity during the 20 minute free play. 
Noland and colleagues (1990) speculated that the similarity in choice between active and 
passive play during the free play and the format of the preference tasks from interviews 
made it much more likely to obtain a correlation. The investigators contend that although 
neither o f the surveys predicted the observed behavior o f the children, the results should 
be interpreted cautiously. The 20-minute free play situations may not have accurately 
portrayed the physical activity behaviors of the children observed. In addition, only 8 of 
the 21 children were observed for the 6-hour time periods making the results less 
generalizable.
A study conducted by Harro (1997) validated 3 physical activity questionnaires 
for 4-8 year old children (n=62) against heart rate (HR) monitor and accelerometer data. 
Physical activity data for the children recruited from kindergarten and first grade classes 
were collected over 4 consecutive days with proxy questionnaires completed by parents 
and teachers, heart rate monitoring, and accelerometer data. Questionnaires completed by 
the parents addressed the amount of time and intensity of physical activity their child 
participated in while at home and awake. The questionnaires completed by teachers also 
addressed time and intensity of physical activities while at school. Only two sets of HR 
monitors and accelerometers were available, thus limiting simultaneous measurement of
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physical activity to 2 children. The heart rate monitors and accelerometers were worn 
from 8:00-8:30 in the morning until 7:00-8:00 p.m. The results indicated overestimation 
of reported time spent in moderate to vigorous physical activity (MVP A) compared to the 
data collected from the monitors (1.8 times more than the monitor data). Overestimation 
was found to be higher in the activity reported for elementary children (2.77) than in the 
kindergartners (1.23) and higher for girls (1.89) than boys (1.23). Harro (1997) projected 
that the difference between kindergartners and elementary children’s reported activity has 
more to do with differences in their day schedules than age considering the mean age for 
each was close, (M=6.6, M -7.5 respectively). In this study, all physical education, 
dancing and aerobics lessons were reported as MVP A for girls, which suggests parents 
and teachers expected these lessons to yield higher intensity physical activity than they 
actually did. Also, the reported time spent in MVP A was longer for elementary children, 
specifically for elementary girls over kindergarten girls. Neither the HR monitor nor 
accelerometer data collected showed significant differences for the aforementioned 
subgroups. Harro (1997) reported significant moderate correlations between the reported 
duration spent in MVP A and HR >140 bpm (r=.40) and HR>150 bpm (r=.40), while the 
highest correlation was seen between reported duration in MVP A and the accelerometer 
data (r=.53). Harro (1997) concluded that validity was established for the questionnaire 
since the questionnaire correlated significantly with the two objective measures, and it is 
reasonable to use in future research investigating physical activity behaviors of 4-8 year 
old children.
Burdette, Whitaker, and Daniels (2004) developed parental report measures of 
preschool children’s physical activity. Two parental reports were used, a 3-day record
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and a 1-month retrospective recall with 3-dimensional accelerometers as the criterion 
measure. The preschool aged children (n=214) were assigned to wear the accelerometers 
from the time they awoke until bedtime on 2 weekdays and 1 weekend day. Parents were 
to complete the 3-day record, a 2-item survey about their children’s outdoor play time 
coinciding with the days that the children wore the accelerometers. The two questions 
focused on location of the child’s outdoor play. For each question the day was divided 
into 3 segments and given a range o f 5 options for the amount of time the child spent 
playing in each segment. Parents also completed a 1-month retrospective recall; a 2-item 
recall survey of time their child spent playing outdoors for the previous month at the time 
they turned in the accelerometers. The time frame of the recall survey included the 3 days 
that the parents recorded their children’s outdoor play time. In addition to outdoor play 
survey questions, parents were asked two TV time recall questions assessing the 
children’s typical weekday and weekend day videotape or television viewing times.
Both checklist measures of outdoor play had significant correlation to the 
accelerometer data (checklist, r=0.33, P<.001; recall, r=0.20, P=.003). Furthermore, the 
measured TV time had an inverse relationship to the accelerometer (r= -0.16, P=.02) and 
play time outdoors checklist (r= -0.19, P-.005), but not to the play time outdoors recall 
checklist. Although the correlations were moderate, Burdette et al. (2004) suggest these 
results are promising and may be useful for future large-scale research.
A different kind of proxy questionnaire was used in a study conducted by Janz, 
Broffitt and Levy (2005). While many other proxy questionnaires focus on duration, 
intensity and frequency, Janz and colleagues (2005) chose the Netherlands Physical 
Activity Questionnaire (NPAQ) which assesses children’s typical behavior traits. For the
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purposes o f their study, Janz et al. (2005) also included a segment on children’s typical 
daily television viewing hours as a measure o f sedentary behavior. This study was part of 
the larger Iowa Bone Development Study for which 4-7 year old children (N=204) and 
their parents were volunteers. Two NPAQs were completed hy parents (n=72) at clinical 
visits and children wore accelerometers for 4 days after the visit to function as the 
criterion measure. Accelerometers were worn for 8 hours per day from which the 
researchers were able to assess total daily physical activity and daily minutes spent in 
vigorous physical activity. The results indicate moderate to strong significance for test- 
retest reliahility o f the NPAQ (R=.70, p<.OI) and low to moderate significance for 
concurrent validity (total activity, rho=.33; vigorous activity, rho=.36, p<.01). Janz et al. 
(2005) were also able to use the NPAQ to classify children into low and high activity 
groups nearly 70% of the time. The authors claim moderate reliability for the NPAQ with 
some support for validity, however they suggest more research is necessary to examine 
the measurement properties of the NPAQ along with television viewing.
The studies utilizing surveys yielded mixed results and overall do not provide 
strong support for their use in assessing preschool children’s physical activity behaviors. 
The length of the surveys may have had an impact on the results. Janz et al. (2005) 
estimated it should take less than 2 minutes to complete the NPAQ, while Burdette et al. 
(2004) used two, 2-item questionnaires to be completed by parents.
In conclusion, physical activity behaviors of preschool children and factors 
affecting their physical activity behaviors were discussed. Extensive validation of 
instruments for measuring preschool children’s physical activity behaviors such as direct 
observation, accelerometers, pedometers and surveys underscores the importance of
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monitoring children’s physical activity from a young age. Important factors that may 
influence children’s physical activity behaviors are gender, the child care environment, 
and child care standards. While much of the literature points to boys being more 
physically active than girls, there is data to support that differences by gender may be 
related to culture, skill instruction, and structured versus unstructured activity. 
Furthermore, in play environments where physical activity was encouraged by markings 
or equipment around the playground, an increase in MVP A and VP A was seen. In 
addition, play spaces with ample space and trees or shrubbery included in the 
environment resulted in higher physical activity o f children than those in play 
environments without such structures. While the professional preparation of child care 
providers and mandates governing child care sites play a role the child care environment 
and provisions for physical activity, there are no universal child care standards. NAEYC 
provides guidelines and accreditation for child care centers that voluntarily choose to 
undergo the accreditation process, however most child care centers are governed and 
licensed by State, city or county agencies. The lack of universal standards for child care 
centers makes it unclear as to what physical activity opportunities exist in terms of 
structured versus unstructured play, equipment and the physical environment.
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CHAPTER 3 
METHODS
This thesis has outlined the need for research on the physical activity 
opportunities in child care centers. The purpose of this study was to describe physical 
activity opportunities at child care centers in Southern Nevada regarding time spent 
outdoors and indoors, structured play versus unstructured play, time spent in MVP A and 
equipment and/or facilities available. The seven research questions that guided this 
investigation were:
1. On average, how many minutes per day do child care centers allot to outdoor play?
2. During outdoor play, how many minutes do most children spend in Moderate to 
Vigorous Physical Activity (MVPA)?
3. On average, how many minutes per day do children spend in structured outdoor play 
versus unstructured outdoor play?
4. On average, how many minutes per day do child care centers allot to indoor play?
5. During indoor play, how many average minutes do most children spend in MVP A?
6. On average, how many minutes per day are children spending in structured indoor play 
versus unstructured indoor play?
7. What kind of equipment and facilities are available for children at the child care 
centers?
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The research questions were investigated using a survey created from components 
of the Observational System Recording Physical Activity in Children-Preschool Version 
(OSRAC-P; Brown et ah, 2006). Considering that the present study was aimed to 
examine physical activity opportunities for children in child care settings, the portions of 
the OSRAC-P addressing indoor and outdoor activity contexts were only used in the 
survey. The survey was piloted with assistance from experts in the field to test 
readability, reliability and validity. The surveys were mailed to childcare providers in the 
metropolitan Las Vegas area to be completed and returned in a provided return envelope. 
Descriptive statistics were used to analyze the research questions.
Participants
Participants were child care centers for this study and were located via websites 
for the Clark County Department of Business License- Child Care Licensing Office, and 
the State of Nevada, Bureau o f Services for Child Care- Licensed Child Care Facilities 
(Clark County Department of Business License, 2008; State of Nevada, 2007). For the 
purposes of this study all facilities were generically referred to as child care centers. The 
state o f Nevada and the county have operationally defined each facility (State o f Nevada. 
Bureau o f Services for Child Care, 2007. NAC 432A: Services and Facilities fo r  Care o f  
Children Rules and Regulations, and Clark County Department of Business License. 
Child Care Licensing, 2003. Title 6 Business Licenses, Chapter 6.16 Child Care 
Facilities, Definitions).Table 1 provides brief definitions for each.
Table 2 displays the number and types o f child care facilities licensed by the State and 
County. In some cases, the facility has been labeled with more than one facility type.
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Table 1
Child Care Facilities and Definitions
Facility Definition
Child care center Provides regular, day or night, care to more than 12 
children
Accommodation facility Operates as a supplementary service within a business (e.g. 
a gym)
Family home facility Care is provided to at least 5, no more than 6 children
Group home facility Care is provided to no less than 7, but no more than 12 
children
Nursery Provides care to 5 or more children younger than 2 years 
old
Preschool Care facility with goals to address each child’s cognitive, 
social, emotional, physical and creative development
Child care center non-profit Provides care for 12 or more children, day or night, 
operating on a not for profit basis
40
Table 2
Number o f  Licensed Child Care Facilities by County (n=182) and State (n—115)
Facility type County Licensed State Licensed
Accommodation facility 4 8
Business Establishment 10 0
Center 0 51
Child-Care Center 65 0
Child-Care Center- Parks & Rec 11 0
Family Care Home 83 52
Group Care Home 3 3
Preschool 2 1
Nursery 0 0
In those cases, they have been categorized in the table by the first label listed; e.g. 
center/preschool would be categorized as center.
Measures
Modification o f  the OSRAC-P fo r  Survey 
Questions for the survey used in this study were developed from observation categories 
specified in the Observation System for Recording Physical Activity in Children- 
Preschool Version (OSRAC-P; Brown et ah, 2006). Although the OSRAC-P consists of 
eight observational categories (activity level, activity type, location, indoor activity
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context, outdoor activity context, activity initiator, group composition, and prompts) two 
categories, indoor activity context and outdoor activity context were the most relevant to 
the present study and, thus, were utilized. Including the wide range of both indoor and 
outdoor activity contexts from the OSRAC-P should have helped provide a clearer 
picture o f what physical activity opportunities were available within the child care 
settings. Since the OSRAC-P necessitates the use o f trained observers, the categories 
used were adapted into checklist form to facilitate ease o f response for respondents at 
each child care center. A description of the indoor and outdoor activity context codes can 
be found in tables 3 and 4.
Procedures
Pilot Survey
A cross-sectional design was used for the survey to collect descriptive data about 
physical activity opportunity at a fixed point in time. We purposefully selected 2 
professionals with at least 3 years of experience providing child care to complete the 
surveys. Individual meetings were set up with each professional to allow for completion 
and discussion of the survey in regards to readability, survey completion length, and any 
other concerns that arose. In an individual meeting with the director of one preschool, 
feedback from 4-5 professionals (lead teachers at the preschool) that had completed the 
pilot survey were condensed as follows: the survey took about 15 minutes to complete; 
the survey was easy to read; the wording for questions 1-6 was confusing, e.g. "planned 
for physical play” and “planned for free play”; and some of the items on the equipment 
checklist were not allowed by licensing, e.g. spring riders, and mulch/woodchips.
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Following the pilot data, questions 1-6 were modified to ease confusion, e.g. “For an 
average day about how many minutes do your 3-5 year old kids accumulate in free play
Table 3
OSRAC-P Indoor Activity Contexts and brief descriptions 
Indoor Activity Contexts Codes: Description 
Art: art activities or art center
Pre-academic: Activities such as literacy, math, science or being in a pre-academic center 
Gross motor: participating in gross motor activities or an area with gross motor equipment 
Group time: Large group activity with a minimum o f 50% o f the children, led and organized by the 
teacher
Large Blocks: participating in large block activities or in a large block area 
Manipulative: Participating in fine motor activities such as sensory tables 
Music: Participating in music or being in a music area 
Nap: napping, resting or preparing for a nap
Self Care: Participating in self-care activities or being in an area for self-care such as the bathroom or sink 
Snacks: making, consuming or cleaning food during a meal or in an eating area 
Sociodramatic: participating in pretend play or being in a designated center for pretend play 
Teacher Arranged: participating in teacher led or arranged gross motor activities with or without 
equipment
Time-out: child is isolated for corrective reasons
Transition: changing Ifom one context to another without utilizing materials
Videos: Participating in activities with computers, TVs or videos or being in a center with such devices 
Other: Participation in another indoor context not aheady described
(Brown et al, 2006)
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Table 4
OSRAC-P Outdoor Activity Contexts and brief descriptions
Outdoor Activity Context Codes; Description
Ball and Object Play: use o f  objects for gross motor activities such as balls and throwing toys 
Fixed Equipment: activity taking place on fixed playground equipment
Games: taking part in a familiar nursery game such as Duck-Duck-Goose, Red Rover or Freeze Tag
Open Space: Includes open outdoor areas not identified as one o f  the other outdoor activity contexts
Pool Activities: Includes playing in a pool or with water play toys in a water area
Portable Equipment: Playing with equipment brought to the play area besides balls or wheel toys
Sandbox: Playing with sandbox materials or being in a sandbox
Snacks: making, consuming or cleaning food during a meal or in an eating area
Sociodramatic: participating in pretend play or being in a designated center for pretend play outdoors
Teacher Arranged: participating in teacher led or arranged gross motor activities with or without
equipment
Time-out: child is isolated for corrective reasons
Wheel: Includes touching, riding, or pushing wheel toys that are mobile such as tricycles, scooters or 
wagons
Other: Participation in an outdoor context not aheady described
(Brown et al, 2006)
outdoors?” instead of “For an average day how many minutes do you think are plarmed 
for free play outdoors?” The clarity of survey instructions, questions, response choices, 
and return procedures were evaluated to be easy to understand based upon the 
professionals’ feedback.
As a result of changing the wording for questions 1-6 on the survey, the related 
hypotheses were also revised to be re-aligned with the research questions and survey
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questions. Hypotheses 1,2,3,  4, and 6 were revised as follows. Revised Hypothesis 1 : It 
was hypothesized that on average, children at the child care centers would accumulate 
less than 60 minutes in outdoor play. Revised Hypothesis 2: It was hypothesized that 
children at the child care centers would accumulate 0-60 minutes in MVP A during 
outdoor play. Revised Hypothesis 3: It was hypothesized that for an average day children 
at the child care centers would spend less than 60 minutes of their outdoor play in 
structured play, or play led by a teacher or care provider. Revised Hypothesis 4: Based 
upon the unique environment o f Las Vegas, it was hypothesized that the children at the 
child care centers would accumulate 60 minutes or more in indoor play. Revised 
Hypothesis 6: It was hypothesized that children at the child care centers would 
accumulate 60 minutes or more o f structured play during indoor play time.
Data Collection
To ensure an adequate response rate, a total sample of 295 of the 297 licensed 
child care centers identified was utilized. The two centers that participated in the pilot 
study were not included in the sample. One survey per child care center was mailed out 
May 16, 2008 with a return envelope and a postcard to be mailed back separately to enter 
into a raffle. Surveys were to only be completed by child care center employees with full 
time status; at least 18 years of age; and responding to questions for children in their care 
between the ages of 3 to 5 years. Completed surveys were requested to be returned by 
May 28, 2008. Participation in the study was voluntary; therefore, return of the survey 
indicated respondents’ informed consent. IRE approval was obtained from the University 
prior to mailing out surveys.
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Fink (2003) cautions that it is not unusual for unsolicited surveys to yield as low 
as a 20% response rate, however, she advises utilizing methods such as incentives, 
follow-up mailings, or graphically sophisticated surveys to help increase the response 
rate. If the 20% response rate applies to the current study the return would only amount to 
approximately 60 responses. As such, follow-up phone calls occurred on May 30, 2008, 
and again on June 11, 2008. During the follow-up phone calls, participants were asked if 
they received the survey, and those that did not were mailed an additional survey packet. 
Some participants requested not to be sent an additional survey, and others were 
determined ineligible because they did not have any 3-5 year old children in their care.
All child care centers that returned a completed survey were also eligible to be entered 
into one of four raffles for a gift card to use toward child care center equipment. Four 
winners were randomly chosen from the returned raffle postcard entries and were mailed 
$25.00 gift cards to Target on August 27, 2008.
Data Analysis
The purpose o f this study was to describe the physical activity opportunities 
available to children ages 3 to 5 years in child care centers around Metropolitan Las 
Vegas. Table 5 illustrates how each research question was addressed and analyzed. For 
research questions 1-6, closed questions were formulated to provide categories of minutes 
(e.g. less thm  60 minutes, or 60 minutes or more). The physical activity guidelines for 
preschool age children set by the National Association for Sport and Physical Education 
(NASPE) recommend a minimum accumulation of 60 minutes of daily structured 
physical activity and 60 minutes of unstructured physical activity. For questions 1-6,
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circled responses for “less than 60 minutes” were coded as a 1, and circled responses for 
“60 minutes or more” were coded as a 2. The Statistical Package for the Social Sciences 
(SPSS 15.0, 2006) was utilized for data analysis. Research question 7 was addressed 
through a checklist on the survey that was developed from the OSRAC-P indoor activity 
context codes and outdoor activity context codes (Brown et ah, 2006). For the purposes 
of this survey the indoor activity context codes, group time and teacher arranged, were 
eliminated from the checklist because structured play is addressed elsewhere in the 
survey. The indoor activity context codes nap, self-care, snacks, time-out and transition 
were omitted from the checklist, as the purpose of the checklist was to address equipment 
available to the children during play. The outdoor activity context codes portable 
equipment, snacks, teacher arranged, time-out and other were also omitted from the 
checklist. The remaining indoor activity context codes and outdoor activity context codes 
were placed on the checklist, and where needed, expanded with sub-categories or items. 
Each checklist item also included the option to check “other” and space for the 
respondents to briefly describe what “other” represents. For each item on the checklist, 
including sub-categories, data was entered into SPSS 15.0 (SPSS 15.0, 2006) as a 1 if the 
item was checked and as a 2 if the item was not checked.
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Table 5
How will the Research Questions (RQ) be Addressed?
(RQ) Survey question Data Analysis
RQ 1 Question 1: For an average day about how many minutes do Descriptive Statistics
your 3-5 year old kids accumulate in free play outdoors? Frequency Distributions
RQ 2 Question 2: During outdoor play about how many minutes o f  Descriptive Statistics
physical play do your 3-5 year old kids accumulate that Frequency Distributions
results in breathing heavily or sweating?
RQ 3 Questions 1 & 3 Descriptive Statistics
Question 3: For an average day about how many minutes o f  Frequency Distributions
outdoor play do your 3-5 year old kids accumulate in physical 
play that is led by the teacher or child care provider?
RQ 4 Question 4: For an average day about how many minutes do Descriptive Statistics
your 3-5 year old kids accumulate in free play inside? Frequency Distributions
RQ 5 Question 5: During indoor play about how many minutes o f  Descriptive Statistics
physical play do your 3-5 year old kids accumulate that Frequency Distributions
results in breathing heavily or sweating from physical play?
RQ 6 Questions 4 & 6 Descriptive Statistics
Question 6: For an average day about how many minutes o f  Frequency Distributions
indoor play do your 3-5 year old kids accumulate in physical 
play that is led by the teacher or child care provider?
RQ 7 Questions 7a-7h: Outdoor Play Equipment Checklist & Descriptive Statistics
Questions Frequency Distributions
Questions 8a-8h: Indoor Play Equipment Checklist & Descriptive Statistics
Questions Frequency Distributions
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CHAPTER 4 
RESULTS
The purpose of this study was to describe the physical activity opportunities for 3- 
to-5-year-old children in child care centers around metropolitan Las Vegas. Participants 
completed a survey regarding time spent in indoor and outdoor play and structured versus 
free play as well as a checklist of equipment and resources available during indoor and 
outdoor play. The outdoor and indoor equipment checklists each had eight categories 
with related sub-categories for respondents to check. Results from the surveys and 
checklists regarding time spent in outdoor playtime, time spent in indoor playtime and 
outdoor and indoor play equipment will be presented in this chapter.
Participants in the study were licensed child care providers (n=84) in Henderson 
and Las Vegas. A total of 295 surveys were originally mailed, and an additional 61 
surveys were re-mailed due to address errors or respondents not receiving the original 
survey. Seven surveys were returned by the post-office for a variety o f reasons including; 
Unclaimed (n=l), Attempted-not known (n=3), No receptacle (n=l). Insufficient address 
(n=l), and Moved- left no forwarding address (n=l). A total of 92 surveys were 
completed and returned by participants. Three of the returned surveys were determined 
ineligible for the study because they had no 3-5 year olds in their care, and five surveys 
could not be used due to incomplete data.
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Time Spent in Outdoor Playtime 
Research Questions One and Three 
Due to the formatting o f the questions on the survey, the first and third research 
questions will be addressed together. The first research question was: How many 
minutes daily does each child care center allot to outdoor play? and corresponded to 
survey question number one which asked. For an average day about how many minutes 
do your 3-5 year old kids accumulate in free play outdoors? The third research question 
for this study: Approximately how many minutes daily are children spending in 
structured outdoor play versus unstructured outdoor play? corresponded to survey 
question three which asked. For an average day about how many minutes of outdoor play 
do your 3-5 year old kids accumulate in physical play that is led by the teacher or child 
care provider. Frequency data were reported for the data collected for each question and 
will be addressed below.
For each question, respondents could check the category “less than 60 minutes” or 
“60 minutes or more.” Approximately 23.8% of the respondents reported less than 60 
minutes, while 76.2% reported 60 minutes or more were accumulated in free play 
outdoors. Approximately 88.1% of the respondents provide less than 60 minutes, while 
11.9% provide 60 minutes or more of physical play led by the teacher or child care 
provider during outdoor play.
Research Question Two 
The second research question was: during outdoor play, how many minutes do the 
children spend in Moderate to Vigorous Physical Activity (MVPA)? This research 
question corresponded to survey question number two which asked, During outdoor play
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about how many minutes of physical play do your 3 -5 year old kids accumulate that 
results in breathing heavily or sweating? Respondents had the option to check either “less 
than 60 minutes” or “60 minutes or more.” Approximately 76.2% of respondents reported 
less than 60 minutes, while 23.8% reported 60 minutes or more of physical play resulting 
in breathing heavily or sweating.
Time Spent in Indoor Playtime 
Research Questions Four and Six 
Due to the nature o f the questions, research questions four and six will be addressed 
together. Research question four was: On average, how many minutes per day do child 
care centers allot to indoor play? and corresponded with survey question four which 
asked. For an average day about how many minutes do your 3-5 year old kids accumulate 
in free play inside? The sixth research question: On average, how many minutes per day 
are children spending in structured indoor play versus unstructured indoor play? 
corresponded to survey question six which asked, For an average day about how many 
minutes of indoor play do your 3-5 year old kids accumulate in physical play that is led 
by the teacher or child care provider?
For both questions, respondents were given the option to check “less than 60 
minutes” or “60 minutes or more.” Approximately 76.2% of the respondents checked “60 
minutes or more” while 23.8% checked “less than 60 minutes” were accumulated in free 
play inside. Approximately 59.5% of respondents checked “less than 60 minutes” while 
40.5% checked “60 minutes or more” were accumulated in physical play led by the 
teacher or child care provider.
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Research Question Five 
Research question five was: during indoor play, how many average minutes do 
most children spend in MVP A? and was addressed by survey question five. During 
indoor play about how many minutes of physical play do your 3-5 year old kids 
accumulate that results in breathing heavily or sweating from physical play? Respondents 
could check either “less than 60 minutes” or “60 minutes or more.” The majority of 
respondents, 91.7%, checked “less than 60 minutes” leaving only 8.3% that checked “60 
minutes or more” o f physical play that resulted in breathing heavily or sweating.
Outdoor & Indoor Play Equipment 
The seventh and final research question asked was: What kind of equipment and 
facilities are available for children at the child care centers? There were 8 categories of 
equipment and/or facilities on the checklist for outdoor play equipment. Each category 
had items listed that respondents could check off if  they had it, and there were also the 
options “other” and “none of these items.” The “other” option also provided space to 
write in the item(s) that respondents thought fit in with the category. There were also 8 
categories o f equipment and/or facilities on the checklist for indoor play equipment. Each 
category also had several items listed for respondents to check off if  they had it, and the 
options “other” and “none of these items.” Tables 6-21 provide the frequencies and 
percentages of centers with each item of each category for outdoor and indoor play 
equipment and or facilities.
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Table 6
Frequency and % o f child care centers with outdoor items from category: Ball and/or 
manipulative objects (N=84)
Items Frequency %
Balls 82 97.6
Hula Hoops 46 54.8
Jump Ropes 42 50
Frisbees 24 28.6
Throwing Toys 53 63.1
Other 22 26.2
None o f these items 1 1.2
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Table 7
Frequency and % o f child care centers with outdoor items from category: Fixed 
Equipment (N=84)
Items Frequency %
Swings 17 2&2
Climbing apparatus/Jungle gym 63 75
Spring Riders (fixed to ground) 5 6
Slides 69 82.1
Balance Beams (fixed to ground) 11 13.1
Fixed shade structure/tree for shade 76 90.5
None of these items 2 2.4
Other 6 7.1
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Table 8
Frequency and % o f child care centers with outdoor items from category: open space
Items Frequency %
Grass 58 69
Mulch/woodchips 26 31
Padded/rubber floor mats 25 2&8
Cement patio/bike path 72 85.7
None o f these items 1 1.2
Other 18 21.4
Table 9
Frequency and % o f child care centers with outdoor items from category: Pool (N=84)
Items Frequency %
Above ground/fiberglass pool I 1.2
In-ground/cement pool 3 3.6
Inflatable/plastic pool (fits 1-2 children) 2 2.4
None o f these items 74 8&T
Other 6 7.1
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Table 10
Frequency and % o f  child care centers with outdoor items from category: Sandbox
Items Frequency %
Sandbox area 49 5 8 J
Scoops/shovels 58 69
Buckets/containers 59 70.2
Trucks for digging/dumping 52 61.9
None o f these items 16 19
Other 7 8.3
Table 11
Frequency and % o f  child care centers with 
props (N=84)
outdoor items from category: Socio-dramatic
Items Frequency %
Play-house 54 64.3
Baby dolls 48 57.1
Toy food/dishes 61 72.6
Dress-up clothes 37 44
Play tools/bench 43 51.2
Other 9 10.7
None o f these items 14 16.7
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Table 12
Frequency and % o f  child care centers with outdoor items from category: Wheeled toys
Items Frequency %
Bicycle/tricycle 70 813
Wagon 33 39J
Scooter 32 38.1
Roller Skates 4 4.8
None of these items 9 10.7
Other 13 15.5
Table 13
Frequency and % o f child care centers with outdoor items from category: Sensory Table
Items Frequency %
Water 54 64.3
Sand 43 51.2
Art/reading area outdoors 37 44
None of these items 14 16.7
Other 12 14.3
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Table 14
Frequency and % o f child care centers with indoor items from category: Art (N=84)
Items Frequency %
Crayons/markers/pencils 83 98.8
Paper for coloring/drawing/painting 83 98.8
Paint brushes & paint 79 94
Stamps 71 84.5
None of these items 0 0
Other 18 21.4
Table 15
Frequency and % o f child care centers with indoor items from category: Pre-academic
Items Frequency %
Story books 82 97.6
Puzzles 82 97.6
Math flash cards 55 65.5
Letter/word flash cards 63 75
None of these items 1 1.2
Other 15 17.9
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Table 16
Frequency and % o f  child care centers with indoor items from category: Gross Motor
Indoor space or equipment for Frequency %
Walk 82 97.6
Run 35 41.7
Crawl 76 90.5
Climb 31 36.9
Skip/gallup 53 63.1
Jump/hop 70 83.3
Throw/catch 43 51.2
No space or equipment are available 0 0
Table 17
Frequency and % o f  child care centers with indoor items from category: blocks (N—84)
Items Frequency %
Building blocks 82 97.6
Lincoln logs or legos 77 91.7
Marble-works 22. 26.2
None of these items 0 0
Other 17 20.2
59
Table 18
Frequency and % o f  child care centers with indoor items from category: Manipulative
Items Frequency %
Play dough/silly putty 76 90.5
Water table/toys 48 57.1
Sand or rice for sorting/scooping 48 57.1
Colors/shapes items for sorting 77 91.7
None of these items 1 1.2
Other 7 8.3
Table 19
Frequency and % o f child care centers with indoor items from category: Music (N-84)
Items Frequency %
Noisemakers/shakers 76 90.5
Xylophone/keyboard 45 53.6
Drums/conga drums/rhythm sticks 70 83.3
Harmonica/kazoo/recorder 24 28.6
CD player/Mp3 player 78 92.9
None of these items 2 2.4
Other 3 3.6
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Table 20
Frequency and % o f child care centers with indoor items from category: socio-dramatic
Items Frequency %
Play-house 46 54.8
Baby dolls 74 88.1
Toy food/dishes 81 96.4
Play kitchen 70 83.3
Dress-up clothes 64 76.2
Play tools/tool bench 57 67.9
None o f these items 0 0
Other 7 8.3
Table 21
Frequency and % o f  child care centers with indoor items from category: Videos (N=84)
Items Frequency %
TV’s with DVD/VCR 69 82.1
DVD’s, VHS videos 53 63.1
Computers 46 54.8
Computer games/videos 36 42.9
None o f these items 6 7.1
Other 2 2.4
61
CHAPTER 5 
DISCUSSION
Data from surveys (n=84) provided information regarding physical activity 
opportunities for 3-5-year-old children in child care centers around metropolitan Las 
Vegas. Results from the surveys revealed descriptive information about time spent in 
outdoor and indoor play, structured and unstructured play, and equipment available to 
children during indoor and outdoor play. This chapter will discuss the findings and 
implications, as well as limitations and future directions.
Time Spent in Outdoor Playtime 
Contrary to what was anticipated, a majority of the child care centers (76.2%) 
reported that children accumulated 60 minutes or more in free play outdoors. Physical 
activity research conducted at preschools or child care centers refer to designated outdoor 
free play totaling as little as 15-30 minutes (Goodway et al., 2003; Hands et al., 2006; 
Louie & Chan, 2003). Furthermore, due to the heat characteristic of Las Vegas, it was 
anticipated that children at the child care centers would accumulate less than 60 minutes 
in outdoor free play. It is possible that the average temperatures in mid-late May and 
early June were milder than expected making the conditions more amenable for outdoor 
play. The unexpected result of the majority of child care centers reporting children
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accumulated 60 minutes or more in outdoor free play suggest that the NASPE (2002) 
guidelines for children to participate in a minimum of 60 minutes in unstructured activity 
may be at least partially being met.
As expected, a majority o f the child care centers (88.1%) reported that children 
accumulated less than 60 minutes in structured or teacher led play. Due to the structuring 
of response choices in the survey (“less than 60 minutes” or “60 minutes or more”), it is 
difficult to discriminate the amounts of time actually accumulated in structured or teacher 
led play. Thus, it is unknown if those reporting “less than 60 minutes” actually provided 
structured outdoor play since “less than 60 minutes” could also be inclusive of 0 minutes. 
If any of the child care centers surveyed were accredited through NAEYC, it may be 
assumed that some level of motor development was addressed (NAEYC, 2001). NAEYC 
accredited child care centers are expected to generally provide experiences for children in 
movement and manipulation skills to become competent movers. However, it is also 
unclear from the data collected in this study what proportion o f child care centers were 
accredited through NAEYC, and more so what content is delivered, if  any, at child care 
centers that are not accredited.
As expected, the majority of child care centers (76.2%) reported children 
accumulated less than 60 minutes in MVPA during outdoor play. One explanation for 
why children may be accumulating less than 60 minutes in MVPA could be related to the 
limited exposure to structured or teacher-led play. Recommendations for children’s 
engagement in MVPA specify accumulating at least 30 to 60 minutes over several 10 to 
15 minute bouts daily (Corbin, Pangrazi & Welk, 1994; Council for Physical Education 
for Children, 1998). In response to findings that children were not engaging in at least
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MVPA during recess breaks, Scruggs, Beveridge, and Watson (2003) developed 
structured fitness breaks consisting of a 400 meter continuous obstacle course in which 
fifth grade students (n=27) engaged in locomotor and nonlocomotor actvities for 15 
minutes. Scruggs et al. (2003) noted significant increases in physical activity and 
intensity of activity of the students during structured fitness breaks compared to 
unstructured recess breaks, and found boys and girls engaged in similar amounts of 
MVPA during fitness breaks. While this study enlisted an older population, provisions for 
structured physical activity during play time may serve as a viable method for increasing 
time spent in MVPA at child care centers. Another factor that may contribute to the low 
amount of time spent in MVPA is the type of equipment offered during outdoor play. 
Hannon and Brown (2008) added activity-friendly portable equipment to a preschool 
playground to see if it resulted in higher intensities of physical activity amongst 3-5 year 
old children (n=64) during outdoor play. As a result, sedentary behavior was reduced and 
a significant (p<.05) increase in light, moderate and vigorous activity was observed 
(Hannon & Brown, 2008).
Time Spent in Indoor Playtime 
Again, based upon the unique temperatures o f Las Vegas, it was anticipated that 
children would accumulate more than 60 minutes o f indoor play. The results confirmed 
that expectation with the majority o f respondents (76.2%) reporting 60 minutes or more 
were accumulated in free play indoors. While the same reasoning, unique Las Vegas 
climate, guided expectations regarding time spent in indoor and outdoor free play, the 
results for outdoor playtime did not support the expectation that children would
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accumulate less time outdoors. One possible reason for the similar amounts of time 
reported (60 minutes or more) in indoor and outdoor free play may be attributed to the 
limited temporal choices participants were provided to choose from: “less than 60 
minutes”, or “60 minutes or more”. Perhaps if  more incremental times were provided 
(e.g. 0-10 minutes, 11-20 minutes, 21-30 minutes, etc.) a more clear depiction and 
distinction o f time spent in indoor and outdoor play time may have resulted. While it was 
expected that more than 60 minutes would be accumulated in structured indoor play at a 
majority of the child care centers, the results pointed slightly in the other direction with 
59.5% of respondents reporting “less than 60 minutes” while 40.5% reported “60 minutes 
or more” were accumulated in physical play led by the teacher or child care provider. 
While there was only a slight difference reported in time spent in structured indoor play, 
the majority of respondents reported less than 60 minutes for both indoor (59.5%) and 
outdoor (88.15%) structured play which may reflect an absence o f curriculum, 
particularly lacking any emphasis on movement or physical activity education. In a recent 
study of 20 child care centers examining the relationship between the childcare 
environment and physical activity behavior, a moderate correlation (r=0.521) was found 
between sedentary opportunities and physical activity policies, however mean activity 
level taken from modified OSRAP observations was only moderately correlated 
(r=0.513) with active opportunities (Bower et ah, 2008). Sedentary opportunities were 
classified as daily opportunities resulting in little or no MVPA, while physical activity 
policies were child care policies relating to active or inactive time, TV viewing, play 
environment, supporting physical activity and physical activity education. Active 
opportunities were described as daily opportunities resulting in more MVPA such as
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structured physical activity or outdoor play, and mean activity level was determined by 
averaging all intensity ratings for each center (Bower et ah, 2008).
As expected, a larger percentage of respondents (91.7%) reported that children 
accumulated less than 60 minutes of MVPA during indoor play than those reporting less 
than 60 minutes o f MVPA during outdoor play (76.2%). It was anticipated that less time 
would be spent in MVPA during indoor play because typically gross motor activities that 
may lead to accumulation of MVPA are probably not encouraged or may be restricted by 
child care providers due to safety reasons. Louie and Chan (2003) noted during data 
collection at preschool sites that some teachers appeared over-anxious and restricted 
children’s miming speeds and other types of play while indoors. Furthermore, it is likely 
that there are more opportunities for children to participate in sedentary activities while 
indoors than there are opportunities to be physically active. Bower et ah (2008) note that 
indoor play space along with particular fixed play stmctures such as climbing apparatus 
and balance beams are associated with lower intensity physical activity. The amount of 
play space provided may also be a factor, as Louie and Chan (2003) discovered that 
children at centers with less indoor play space engaged in less physical activity when 
compared to children at centers who had more indoor play space.
Outdoor Equipment 
In a study examining preschool children’s physical activity behaviors using a 
modified version of the OSRAC-P, it was found that the contexts grass center, bike path 
center and fixed playground center promoted the highest levels of PA during outdoor 
play, and the use o f PE equipment yielded higher mean activity scores for children during
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outdoor play (Young, 2007). In the preschool intervention conducted by Hannon and 
Brown (2008), activity-friendly equipment such as hurdles to jump over, hoops for 
jumping through, tunnels for crawling through, balance beams, targets for tossing and 
throwing, bean bags and different sized playground balls were set up and resulted in 
increased physical activity of the children. In the current study, the highest percentages of 
equipment and contexts available that may have promoted physically active behavior 
were: balls, 97.6%; throwing toys, 63.1%; hula hoops, 54.8%; slides, 82%; climbing 
apparatus/jungle gym, 75%; cement patio/bike path 85.7%; grass, 69%; and 
bicycle/tricycle, 83.3%. A larger percentage (90.5%) of child care centers also indicated 
they had a fixed shade structure/tree for shade, which may have contributed to the 
unexpected result of the majority of child care centers (76.2%) reporting that children 
accumulated 60 minutes or more in outdoor free play.
Young (2007) found that contexts such as the playhouse and sandbox centers did 
not promote physical activity, and participation in contexts involving blocks, reading and 
sensory table activities resulted in lower mean physical activity scores. In the current 
study, while only 58.3% of child care centers responded to having a sandbox area, 70.2% 
responded to having buckets and containers within the sandbox category, 69% had 
scoops and shovels, and 61.9% had trucks for digging and dumping. Furthermore, a large 
percentage of the child care centers responded to having many other equipment items 
associated with sedentary activity such as: toy food/dishes, 72.6%; a play-house, 64.3%; 
baby dolls, 57.1%; play tools and play bench, 51.2%; sensory water table, 64.3%; and 
sensory sand table, 51.2% which may have accounted for the reported lower accumulated 
MVP A.
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Indoor Equipment
Surprisingly, a large percentage of child care centers responded to having 
equipment or space available indoors for gross motor activities such as: walking, 97.6%; 
crawling, 90.5%; jumping and/or hopping, 83.3%; skipping and/or galloping, 63.1%; and 
throwing and catching, 51.2% . While the high percentages of child care centers offering 
space or equipment to perform gross motor activities is promising, the findings from this 
study point to many more sedentary behavior opportunities for children while indoors. A 
majority of child care centers responded to having the following items or equipment: 
crayons, markers and pencils, 98.8%; paper for coloring, drawing and painting, 98.8%; 
paint brushes and paint, 94% ; stamps, 84.5%; story books and puzzles, 97.6%; 
letter/word flash cards, 75%; math flash cards, 65.5%; building blocks, 97.6%; Lincoln 
Logs or Legos, 91.7%; color or shape items for sorting, 91.7%; play dough or silly putty, 
90.5%; water table/toys and sand or rice for sorting scooping, 57.1%; toy food/dishes, 
96.4%; baby dolls, 88.1%; play kitchen, 83.3%; dress-up clothes, 76.2%; play tools/tool 
bench, 67.9%; and a play-house, 54.8%. Intuitively, items that promote screen time such 
as televisions, videos and computers may be expected to inhibit physically active 
behavior; however recent research noted slightly higher physical activity at centers with 
more screen time (Bower et al., 2008; Dowda et al., 2004). As such, child care centers 
from the current study reported having the following items related to screen time: TV’s 
with DVD/VCR, 82.1%; DVD’s and/or VHS videos, 63.1%; and computers, 54.8%. 
Bower et al. (2008) postulate that the relation between screen time and slightly higher 
physical activity levels may be indicative of more complex factors such as funding or 
resources available to child care centers. Finally, a large number o f child care centers
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reported having items in the music category, which may promote either sedentary or 
physically active behavior. The highest percentages of reported items from the music 
category included: CD player/Mp3 player, 92.9%; noisemakers/shakers, 90.5%; 
drums/conga drums/rhythm sticks, 83.3%; and xylophone/keyboard, 53.6%. Use of such 
equipment may promote physically active behavior if  children are organized, however the 
lack of teacher centered activity would suggest music might promote sedentary behavior 
as kids are not being directed.
Implications
Findings from this study regarding time spent in outdoor play, time spent in 
indoor play and the equipment and/or facilities available to children during play time 
have been discussed. To date, this appears to be the first such study to provide descriptive 
statistics about physical activity opportunities in child care centers with the 
aforementioned variables. The implications of these findings are important for child care 
centers and scholars with interests in preschool age children’s physical activity behaviors.
While a large number o f child care centers (76.2%) in this study reported 
adequate amounts of outdoor free play time were accumulated by children, a larger 
percentage (88.1%) also reported less than 60 minutes were accumulated in structured 
outdoor play. These findings indicate that the NASPE guidelines of accumulating at least 
60 minutes of structured physical activity and at least 60 minutes of unstructured physical 
activity are only partially being met by a majority of the child care centers sampled. 
Furthermore, most of the child care centers reported less than 60 minutes of outdoor play 
resulted in MVPA. The literature suggests providing more structured physical activity
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opportunities and activity-friendly equipment to improve physical activity levels of 
children (Hannon & Brown, 2008; Scruggs et ah, 2003). Findings from the current study 
suggest that large percentages of the child care centers provide similar amounts of 
outdoor equipment that promote physically active behavior and sedentary behavior. 
Perhaps if a variety o f more activity-friendly equipment was provided, child care centers 
may contribute to provisions for higher intensity activity for children.
The results regarding time spent in indoor play were similar to outdoor play in 
that a majority o f the child care centers reported 60 minutes or more in free play, less 
than 60 minutes in structured play, and less than 60 minutes resulted in MVPA. There 
appeared to be far more sedentary behavior opportunities due to the types o f equipment 
available indoors, however many o f the centers provided space or equipment for children 
to participate in gross motor activities. Perhaps if centers provided structured gross motor 
activities, they could contribute to higher levels o f accumulation in MVPA for children.
Limitations
A limitation o f using a survey method is the reliance on respondents to provide 
accurate data. The child care centers who responded may have higher value orientations 
towards physical activity than their counterparts and thus were interested in participating 
in the study, or perhaps those who did not respond had limited staff and thus less time to 
dedicate towards completing the survey. A limitation o f the survey used for this study 
was the limited temporal choices provided for questions regarding indoor and outdoor 
play time (e.g. “less than 60 minutes” or “60 minutes or more”). The development of 
those choices were based upon the recommended NASPE (2002) guidelines o f 60
70
minutes in structured and unstructured physical activity, however providing more 
incremental time choices may have yielded better descriptions of what actually occurred 
at child care centers. The current study did not collect data regarding accreditation of 
child care centers which may have been useful in describing the value orientation of the 
child care centers sampled. The nature o f this study was to provide descriptive statistics 
regarding physical activity opportunities at child care centers in Las Vegas, thus the 
results may not be generalizable to other populations or regions, and recommendations 
should be taken with caution.
Future Research
Future research may need to focus efforts on direct observation of child care 
centers to obtain real-time data about physical activity opportunities, especially regarding 
structured or teacher led play for 3-5 year old children in their care. To obtain data on as 
large a scale as was collected through surveys in the current study, however, may be 
difficult to achieve and would require extensive burden on the researcher. While few 
studies have investigated the impact of structured activity or provisions for activity- 
friendly equipment on physical activity intensity o f children during outdoor play, 
(Hannon & Brown, 2008; Scruggs et ah, 2003) more research is needed on the impact of 
such interventions in child care centers for children ages 3 to 5 years. Furthermore, 
additional research regarding the impact o f teacher-led play during indoor time on 
children’s intensity o f physical activity is needed. Understanding how physical activity is 
provided in the child care environment and what intensity of physical activity results
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from those provisions may help us address the rising occurrence o f overweight in 
children and provide more effective ways to promote well-being.
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APPENDIX
PRE-SCHOOL CHILDREN’S OPPORTUNITIES 
FOR PHYSICAL ACTIVITY SURVEY
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Indoor & Outdoor Play Time
Directions: For questions 1-6 please check only one box that best answers the 
question. Thank you ©
1) For an average day about how many minutes do your 3-5 year old kids accumulate in 
free play outdoors?
□ Less than 60 minutes □ 60 minutes or more
2) During outdoor play about how many minutes of physical play do your 3 -5 year old 
kids accumulate that results in breathing heavily or sweating?
□ Less than 60 minutes □ 60 minutes or more
3) For an average day about how many minutes of outdoor play do your 3-5 year old kids 
accumulate in physical play that is led by the teacher or child care provider?
□ Less than 60 minutes □ 60 minutes or more
4) For an average day about how many minutes do your 3-5 year old kids accumulate in 
free play inside?
□ Less than 60 minutes □ 60 minutes or more
5) During indoor play about how many minutes of physical play do your 3-5 year old 
kids accumulate that results in breathing heavily or sweating from physical play?
□ Less than 60 minutes □ 60 minutes or more
6) For an average day about how many minutes of indoor play do your 3-5 year old kids 
accumulate in physical play that is led by the teacher or child care provider?
□ Less than 60 minutes □ 60 minutes or more
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Outdoor Play Equipment
7) For questions (7a)-(7h) please answer the following question. What equipment is 
available to the children during outdoor play? Please check all that apply. If you 
check “other” please give a brief description on the line provided. Thank you ©
7a) Ball and/or manipulative objects: Objects used for gross motor activities
□ Balls □ Hula hoops
□ Jump ropes □ Frisbees
□ Throwing toys □ Other:
□ None o f these items
7b) Fixed equipment:
□ Swings □ Climbing apparatus/jungle gym
□ Spring riders (fixed to the ground) : □ Slides
□ Balance beams (fixed to the ground) □ Fixed shade structure/tree for shade
□ None of these items □ Other:
7c) Open Space: (Open outdoor areas)
□ Grass □ Mulch/woodchips
□ Padded/rubber floor mats □ Cement patio/bike path
□ None these items □ Other:
7d) Pool:
□ Above ground/fiberglass pool □ In-ground/cement pool
□ Inflatable/plastic pool (fits 1-2 children) □ None of these items
□ Other:
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Outdoor Play Equipment
7) For questions (7a)-(7h) please answer the following question. What equipment is 
available to the children during outdoor play? Please check all that apply. If you 
check “other” please give a brief description on the line provided. Thank you ©
7e) Sandbox:
□ Sandbox area □ Scoops/shovels
□ Buckets/containers □ Trucks for digging/dumping
□ None o f these items □ Other: ______________  _
7f) Socio-dramatic props (socio-dramatic props available outside or in play area)
□ Play-house □ Baby dolls
□ Toy food/dishes □ Dress-up clothes
□ Play tools/tool bench □ Other:
□ None of these items
7g) Wheeled toys: (touching, riding or pushing wheel toys)
□ Bicycle/tricycle □ Wagon
□ Scooter □ Roller skates
□ None o f these items □ Other:
7h) Sensory table:
□ Water □ Sand
□ Art/reading area outdoors □ None o f these items
□ Other:
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Indoor Play Equipment
8) For questions (8a)-(8i) please answer the following question. What equipment is 
available to children during indoor play? Please check all that apply. If you check 
“other” please give a brief description on the line provided. Thank you ©
8a) Art: (art activities or area designated for coloring, drawing, painting, or crafts)
□ Crayons/markers/pencils □ Paper for coloring/drawing, painting
□ Paint brushes and paint □ Stamps
□ None of these items □ Other:
8b) Pre-academic: (literacy, math, science)
□ Story books □ Puzzles
o Math flash cards □ Letter/word flash cards
□ None of these items □ Other:
8c) Gross Motor: (Indoor space for children to engage in activities such as jumping, 
walking, running, skipping, throwing etc.)
While indoors children have space or equipment to: 
□ Walk □ Run
□ Crawl □ Climb
□ Skip/gallop □ Jump/hop
□ Throw/catch □ No space or equipment are available
8d) Blocks:
□ Building blocks □ Lincoln Logs or Legos
□ Marble-Works □ None o f these items
□ Other:
77
Indoor Play Equipment
8) For questions (8a)-(8i) please answer the following question. What equipment is 
available to children during indoor play? Please check all that apply. If you check 
“other” please give a brief description on the line provided. Thank you ©
8e) Manipulative: (e.g. sensory tables)______  ____
□ Play dough/silly putty □ Water table/toys
□ Sand or rice for scooping/sorting □ Colors/shapes items for sorting
□ None o f these items □ Other: _______ _ _
8f) Music: (instruments, noise makers, listening/moving to music on CD/TV)
□ Noisemakers/shakers (rattles, maracas, tambourines) □ Xylophone/keyboard
□ Drums/conga drums/rhythm sticks □ Harmonica/kazoo/recorder
□ CD Player/Mp3 player (e.g. Ipod) □ None o f these items
□ Other: ,
8g) Socio-dramatic: (socio-dramatic props available indoors)
□ Play-house □ Baby dolls
□ Toy food/dishes □ Play kitchen
□ Dress-up clothes □ Play tools/tool bench
□ None of these items □ Other:
8h) Videos:
□ TVs with DVD/VCR □ DVDs, VHS videos
□ Computers □ Computer games/videos
□ None of these items □ Other:
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Demographic Information 
Directions: Please answer the following questions to help us better understand the 
child care setting in which you work. Thank you ©
What is your current job title? (E.g. director of child care center, teacher, 
owner/operator) . ' ■ ' ■ • ' _______________
Approximately how many children are under your direct care on a 
daily basis?  ___________ ■ ■ . ■ ■ ' ' . " ■ •___ ______
Approximately how many of the children under your care are between the ages of 3- 
5 years old?    _^_______________________  _: ___ _
Thank you for your time and assistance with this study ©! Please place your 
completed survey in the provided self-addressed stamped envelope and mail it to:
HOLLY SCHNEIDER 
DEPARTMENT OF SPORTS EDUCATION LEADERSHIP-CEB 399 
4505 S. MARYLAND PARKWAY BOX 453031 
LAS VEGAS, NV 89154-3031
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